Takotsubo cardiomyopathy, or stress-induced cardiomyopathy, is a recently described form of acute reversible heart failure of unknown origin. This syndrome was first recognised by Japanese researchers who likened the shape of the affected left ventricle to a squid trap (Takotsubo) 1 . Takotsubo cardiomyopathy mimics acute myocardial infarction with acute reversible apical ventricular dysfunction associated with hypercontractile basal segments and normal coronary arteries [2] [3] [4] [5] [6] . The disorder is more often found in postmenopausal women precipitated by physical or emotional stress 7 . The perioperative state is known to induce stress, but there are few reports of the onset of Takotsubo syndrome during this period. We report a case of a 55-year-old man who developed Takotsubo syndrome during emergence from general anaesthesia. Consent for publication was obtained in accordance with the authors' local institutional guidelines.
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CASE HISTORY
A 55-year-old man was scheduled to undergo removal of a non-functioning T10-T11 spinal cord stimulator. His medical history included chronic back pain, non-insulin dependent diabetes, hypertension, a history of coronary artery disease and tobacco use. He was treated with daily doses of aspirin, lisinopril, carvedilol, oxymorphone and oxycodone. He had undergone a three-vessel coronary bypass procedure (the internal mammary artery graft was anastomosed to the left anterior descending artery, and the saphenous vein grafts were anastomosed to the obtuse marginal and the posterior descending arteries) eight years previously, with no significant symptoms or physical limitations related to his cardiac status since that surgery. One year previously, he underwent a thallium perfusion study for ischaemia and demonstrated an ejection fraction of 55 to 0%. This was negative. Preoperatively, he denied any chest pain or shortness of breath. His physical examination revealed a blood pressure of 128/72 mmHg, heart rate of 79 bpm, clear lungs and normal heart sounds. Laboratory tests were all within normal limits. The electrocardiogram and chest radiograph were unremarkable. His medications were continued during the day of surgery and he did not exhibit any signs of anxiety. Anaesthesia was induced with propofol and fentanyl, and he was intubated following the administration of rocuronium. Anaesthesia was maintained with inhaled desflurane and nitrous oxide. The patient was turned to a lateral position and surgery proceeded uneventfully. The procedure lasted 59 minutes with minimal blood loss. The patient received 900 ml of normal saline intraoperatively and remained haemodynamically stable throughout.
At the conclusion of surgery, with a train-offour ratio greater than 0.8, the muscle relaxant was reversed with standard doses of neostigmine and glycopyrrolate. Desflurane and nitrous oxide were discontinued at that time. His heart rate increased from 60 to 90 bpm, which was attributed to the glycopyrrolate, with stable blood pressure. Approximately eight minutes after reversal, the patient's oxygen saturation decreased to 95% acutely on 100% inspired oxygen. He was not breathing spontaneously. He was neither coughing nor biting the endotracheal tube, but proceeded to rapidly develop pink, frothy sputum. His mean arterial pressure at this time was 80 mmHg with a heart rate of 85 bpm. The patient remained intubated and was transferred to the recovery room.
A phenylephrine infusion was initiated to maintain mean pressures greater than 65 mmHg. A 12-lead There are also T wave abnormalities indicating possible lateral ischaemia. ECg showed a new onset left bundle branch block and ST-segment elevation in leads V1-V4 with inverted T-waves in leads I, aVL and V6 (Figure 1 ). The chest radiograph showed diffuse pulmonary oedema. A transoesophageal echocardiogram performed immediately in the recovery room demonstrated severe wall motion abnormalities of the midventricular segments with apical sparing and hyperkinesis of the basilar segments. The ejection fraction was estimated to be 30% (Figure 2 ). An emergency coronary angiogram showed that all three grafts were patent, with no significant coronary disease accompanied by severe left ventricle dysfunction. The estimated ejection fraction was 10% with akinesis of the anterior and inferior walls, sparing of the base and apex, and ballooning of the mid ventricle (Figure 3) . His troponin I level peaked at 0.9 ng/ml (normal <0.01 ng/ml). The combination of clinical, angiographic and electrocardiography features satisfied the criteria for diagnosis of Takotsubo cardiomyopathy.
The patient was transferred to the intensive cardiac care unit with supportive treatment, including a phenylephrine infusion, diuretic agents and mechanical ventilation. He was extubated one day later. A transthoracic echocardiogram performed on postoperative day four demonstrated a nondilated left ventricle with mild hypertrophy and complete resolution of the regional systolic dysfunction. The ECG changes progressively normalised within five days and the patient was discharged home on postoperative day six.
DISCUSSIOn
Since Takotsubo cardiomyopathy was first reported in 1990, this syndrome has been recognised worldwide 1 . An episode of acute emotional stress, such as the loss of a loved one, often precedes the onset of this syndrome. Other reported precipitants include court appearances, arguments and significant physiologic stress 7 . The systolic dysfunction and the regional wall motion abnormalities are transient and resolve completely within a matter of days to a few weeks. The prognosis is excellent and a recurrence takes place in less than 10% of patients. The optimal management of stress-induced cardiomyopathy has not been established but supportive treatment leads to spontaneous rapid recovery in nearly all patients 8 . The perioperative incidence of this syndrome is unknown, although cases of Takotsubo cardiomyopathy have been reported during the preoperative period, induction of general anaesthesia, as well as the postoperative period [9] [10] [11] . This case appears to be the first reported observation of this syndrome during emergence from general anaesthesia. Despite increasing awareness of acute stressinduced myocardial dysfunction, the pathophysiological mechanism of Takotsubo cardiomyopathy remains unclear. Possible causes include multivessel spasm of epicardial vessels, myocardial dysfunction mediated through catecholamine-induced damage, microvascular endothelial dysfunction or neurogenically mediated myocardial stunning 12 . There are reports of a transient left ventricle apical ballooning syndrome associated with subarachnoid haemorrhage 9, 13 . These reports have speculated that the severe stress induced by a subarachnoid haemorrhage promoted corticotropin releasing factor which stimulated catecholamine release. High levels of this hormone may increase myocardial sensitivity, inducing a cardiomyopathy. There is another report of transient left ventricle apical ballooning syndrome following inadvertent epidural administration of potassium chloride 14 . These authors hypothesised that the development of Takotsubo syndrome may have been related to spinal cord irritation. The underlying cause for left ventricle dysfunction in our case remains unknown, although it may have been related to preoperative anxiety, the stress of emergence from anaesthesia, spinal cord irritation resulting from stimulator removal or the release of neuromediators.
One other interesting finding from this case is the fact that the transient hypokinesis and ballooning primarily involved the mid ventricular segments with hypercontractility of the basilar regions and sparing of apical function. The Mayo criteria (all must be met) for diagnosis of this syndrome include the presence of transient left ventricle apical akinesis or dyskinesis, absence of obstructive coronary disease, new electrocardiographic abnormalities and absence of concurrent conditions such as head trauma, intracranial bleeding, phaeochromocytoma, myocarditis and hypertrophic cardiomyopathy 15 . Recently, similar variants of transient left ventricle hypokinesis involving non-apical segments have been reported by other investigators 16, 17 . Our case is consistent with their findings and suggests that there is not just one ventricular ballooning pattern in Takotsubo cardiomyopathy. It has been recently recognised that the pattern of left ventricle dysfunction produced by stress-induced cardiomyopathy may vary. To explain the different localisation, Hurst et al hypothesised different susceptibilities to sympathetic stimulation between patients because of differences in the anatomic location of cardiac adrenergic receptors 15 . The case presented demonstrates that Takotsubo cardiomyopathy may occur on emergence from anaesthesia, and that the pattern of left ventricular dysfunction produced may not be typical.
